The International Maritime Organization (IMO) received its mandate to regulate shipping greenhouse gas (GHG) emissions from the Kyoto Protocol. However, the IMO Convention and the UN Convention on the Law of the Sea also provide it with competence in this area. In exercising its mandate, the IMO has developed regulatory initiatives. China's shipping industry is playing a growing role in the international shipping market, and its response to these initiatives will have a substantial effect on the future application of these regulations. This article analyses the GHG mandate of the IMO, examines the main outcomes achieved within the organization on this issue, and assesses the response from China's shipping industry to this issue. It concludes that the interests of the shipping industries from developing countries will need to be taken into account in the development of regulatory efforts if a consensus is to be achieved in the global reduction of GHG emissions from ships. 
Introduction
Climate change is a global issue that requires global responses. As one of the main contributions to climate change, 1 greenhouse gas (GHG) emissions have attracted mounting attention from the international community. One of the crucial global efforts to tackle climate change is the establishment of the international climate change regime, which comprises rules, norms, principles and procedures applicable to a range of activities. 2 International, regional and national regulations have been developed since the late 1970s to reduce GHG *The author thanks Associate Professor Robin Warner and Professor Warwick Gullett for their valuable comments on earlier drafts. However, the author takes full responsibility for the content of the article.
emissions. 3 Among them, the United Nations Framework Convention on Climate Change (UNFCCC) 4 and its Kyoto Protocol 5 have served as the backdrop for subsequent efforts to promote the international climate change regime.
One shortcoming of the international climate change regime is that producers of GHG emissions from international shipping are exempt from liabilities under the Kyoto Protocol, 6 notwithstanding that the contribution of GHG emissions from international shipping to climate change is significant and has been increasing. 7 The Under the UNFCCC process, the UNFCCC's Subsidiary Body on Scientific and
Technological Advice (SBSTA) and the Ad-Hoc Working Group on Long-term Cooperative Action (AWG-LCA) have contributed to global regulation on marine bunker fuels, the main source of emissions from international shipping. The main difficulty with including GHG emissions from international shipping in the Kyoto Protocol lies in the allocation of marine fuel emissions to different countries. 10 In 1996 the SBSTA started to address this problem by identifying five options as the basis for future work on the allocation of emissions from aviation and marine bunker fuels, 11 but States failed to reach consensus on this strategy.
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Due to the deadlock on the allocation issue, the UNFCCC delegated responsibility to the IMO to regulate the issue for shipping under Article 2(2) of its Kyoto Protocol and the IMO regularly reports its progress in regulating this matter to the SBSTA. Meanwhile, the AWG-LCA also discussed the issue of international bunker fuels in the context of paragraph 1b(iv) of the Bali Action Plan, 13 cooperative sectoral approaches and sector-specific actions.
However, under the AWG-LCA the Parties discussed regulatory principles and no substantial outcomes had been achieved before the AWG-LCA was terminated at the Doha Climate Change Conference in 2012. As a result, regulatory measures to reduce shipping GHG emissions currently mainly rely on the work of the IMO.
As a specialised agency of the UN, the IMO has recognised the problem of GHG emissions from ships and has responded to it based on its powers and assumed responsibilities under Article 2(2) of the Kyoto Protocol, as well as the Convention on the International Maritime Organization (IMO Convention) and the United Nations Convention on the Law of the Sea (LOSC). 14 In contrast to the efforts made within the UN international climate change regime, there are high expectations of the IMO due to its mandate and past record in regulating a multitude of shipping-related technical matters. In particular, the newly adopted revised Annex VI of the International Convention for the Prevention of Pollution from Ships (MARPOL 73/78) 15 and the guidelines produced by the IMO have assured the 10 Due to the global nature of international shipping, a ship emits GHGs throughout its voyage and this voyage involves several countries. It is thus difficult to include ship-based GHG emissions in the State-based Kyoto Protocol system, namely to allocate GHG emissions from international shipping to different countries.
11 These options are: no allocation; allocation to the country where the bunker fuel is sold; allocation to the country of the transporting company, the country of registration of registration of the aircraft/vessel, or the country of the operator; allocation to the country of departure or destination of the aircraft/vessel; and allocation to the country of departure or destination of the passenger/cargo. Sebastian Oberthür, 'Institutional Interaction to Address Greenhouse Gas Emissions from International Transport: ICAO, IMO and the Kyoto Protocol' (2003) 3(3) Climate Policy 191-205, at 193. 12 Ibid. Oberthür asserts that this effort failed because under these options countries that would have been allocated substantial amounts of emissions from bunker fuels would be in a disadvantageous situation in international trade, and these options are not feasible in domestic implementation. Given the amended MARPOL Annex VI and guidelines adopted by the IMO, compliance with these measures by different countries, in particular the shipping industries from developing countries, will be significant for the reduction of GHG emissions from international shipping. This is because developing countries are the main Parties that opposed the adoption of the revised MARPOL Annex VI within the IMO, and the vessels flying the flags of developing countries (UNFCCC Non-Annex I States) account for over three-quarters of the global merchant fleet. 16 The adopted IMO instruments, including the technical and operational measures, cannot be effectively implemented without compliance by the national shipping industries of these countries. Of these developing countries, China's response, in particular the response from its shipping industry, to the efforts made by the IMO will provide an important reference for progress in addressing GHG emissions from international shipping. This is because China is one of the largest developing countries and shipping nations, and its shipping industry shares many characteristics with those of other developing countries. Therefore, to some extent the response from China's shipping industry also represents the views from the shipping industries in other developing countries, in particular other major developing countries.
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The first part of this article examines the mandate and competence of the IMO in regulating GHG emissions from international shipping. Having established the central role of the IMO in providing a solution to the problem, the article then examines and assesses the IMO's efforts in reducing shipping GHG emissions, and the response from China's shipping industry. In this document, the co-sponsors proposed a draft text which provided that, 'the regulations of EEDI and SEEMP shall apply to ships of developing countries five years after the date of their entry into force'; or 'shall be phased in over a period of eight years for ships built for developing countries and during the period of phasing in, developing countries shall only apply 50% of the required EEDI reduction rate'. 59 IMO, supra note 16, at 3. Resolution 8 requests the IMO to undertake a study on GHG emissions from ships and to consider feasible emissions reduction strategies.
IMO's Mandate and
as well as the proposed MBMs currently being discussed within the organization. 69 The EEOI can be applied to almost all new and existing ships, and is generally used to measure ships energy efficiency for each voyage or over a certain period of time. It enables ship operators to measure the fuel efficiency of a ship in operation and to gauge the effect of any changes in operation. Currently the EEOI is circulated to encourage shipowners and ship operators to use it on a voluntary basis. 75 See, e.g., at the 57 th MEPC meeting, the International Chamber of Shipping (ICS) proposed five principles for guiding the amendment of MARPOL Annex VI, and one of them is that the ship operators should have the freedom to choose their compliance mechanism so as to protect the shipping industry from monopolistic situations. It treated the 'freedom from prescription' as the most effective means for stimulating future innovation. Furthermore, the amendments now provide for a four-step approach through the SEEMP to improve a ship's energy efficiency, namely planning, implementation, monitoring, and selfevaluation and improvement. 85 However, the main reason behind the opposition to these amendments from large developing countries is the lack of incorporation of the CBDR principle in the EEDI and SEEMP. 86 As discussed in the previous section, strengthening carbon prices, more vigorous awareness building and cultural change on board ships, more collaboration between industry stakeholders and a solution to the issue of split incentives, and effective monitoring of SEEMP implementation via rigorous audits and reviews. The Response from the Shipping Industry in China
Technical and Operational Measures
Undoubtedly, the regulatory measures that have been adopted by the IMO, such as the EEDI and SEEMP, or MBMs possibly to be adopted in the future, will increase transportation costs for the shipping industry, and may also have an impact on international trade. 124 These impacts will be greater for UNFCCC Non-Annex I States (developing countries) than UNFCCC Annex I States (developed countries). 125 Therefore, whether the shipping industry in a country can absorb these higher costs will influence to a significant extent their compliance with these measures. Compared to the development of the shipping industries in countries. 133 As a UNFCCC Non-Annex I State, China has promoted its shipping industry to a high level in terms of its shipbuilding capability and shipping fleet.
The shipping associations in China mainly include the China Classification Society (CCS), the China Association of the National Shipbuilding Industry (CANSI), and the China Shipowners Association (CSA). Due to China's unique political structure, work on the reduction of GHG emissions from ships is dominated or guided by the government, mainly implemented by shipping companies, supported by the shipping industry, and participated in by the public. 134 Most shipping companies, in particular large-scale companies, are state- making it 'powerful' rather than simply 'big'. To reach this goal, this document claims that the current structure of the shipping sector needs to be optimised and upgraded, its technological innovation and overall quality should be improved, and the energy efficiency requirement in the ship design and shipbuilding should be strengthened. 135 As a follow-up to this Development Plan, China's shipping industry was allocated its sector-reduction target by the Ministry of Transport. This target requires the shipping companies to reduce their energy consumption and CO 2 emissions per unit turnover by 15% and 16%, respectively, from the 2005 level by the end of 2015. 136 Although GHG emissions from international shipping are excluded from this target, China's shipping industry still pays much attention to the efforts of the IMO in reducing shipping emissions. This is because the shipbuilding sector, as a key sector of China's shipping industry participating in international business, must comply with the IMO rules so as to meet the requirements of its current and potential customers. This probably also explains why China did not object to the amended Annex VI to the MARPOL to avoid the application of the Regulation 137 although Article 16(2)(g)(ii) of the MARPOL would have allowed it to do so. 138 Another benefit is that while complying with international rules the industry can also meet its domestic reduction target.
Developing countries can roughly be classified into three categories -major developing flag States, major FOC States, 139 and other developing States -based on their regulatory interests. The views from the shipping industries in these countries on the GHG issue differ. 138 Article 16(2)(g)(ii) of MARPOL 73/78 provides that '…the amendment deemed to have been accepted in accordance with the foregoing conditions shall enter into force six months after its acceptance for all the Parties with the exception of those which, before that date, have made a declaration that they do not accept it or a declaration under subparagraph (f)(ii), that their express approval is necessary'. See also Harrison, supra note 21, at 19. It is predicted that GHGs will not be regulated in the upcoming revision of this law due to pressure from various national industries. This opinion was supported by some UNFCCC Non-Annex I States when the issue was discussed within the IMO. 152 Nevertheless, given the fact that energy efficiency measures have been adopted, these member States will need to update their domestic law so as to comply with the IMO instrument.
Third, it will be more costly for China's shipping industry to achieve the regularly It is concluded that China's shipping industry supports the efforts of the IMO in adopting the EEDI and SEEMP measures. Before these measures were adopted, China's shipping industry contributed to the improvement of these measures by participating in various IMO discussions through the Chinese government. After the adoption of these measures, China's shipping industry responded quickly and enacted its own rules to incorporate them into China's ship classification requirements, although these measures will potentially impose significant implementation and cost pressures on the industry. Due to similar financial and technological situations, the response from China's shipping industry has been supported and followed by many UNFCCC Non-Annex I States.
Response to the MBMs
In contrast to the EEDI and SEEMP, MBMs are regarded as an even 'bigger challenge' by the in an attempt to incorporate both principles into MBM proposals. 173 Third, China's shipping industry opposes unilateral actions, in particular the proposed inclusion of the shipping GHG emissions into an EU ETS. If this happens and the EU ETS which includes GHG emissions from international shipping comes into force before July 2019, the lead period that China's shipping industry may get to phase in changes from Regulation 19 of MARPOL Annex VI will become meaningless. In this case, an EU ETS may charge all ships calling at the ports of their member States, regardless of the flag that these ships are flying. In other words, the waiver that a flag State gives the ships flying its flag based on Regulation 19 of MARPOL Annex VI may not be recognised by an EU ETS.
Also, due to waning demand and higher costs resulting from the global financial crisis since 2009 and China's over-capacity, China's shipping industry, in particular its shipbuilding sector, is currently experiencing a recession. According to statistics from China's Ministry of Industry and Information Technology, in 2012 the completed shipbuilding output and holding orders were 60,210,000 dwt and 106,950,000 dwt each, which, compared with 2011, had decreased by 21.4% and 28.7%, respectively. 174 Under the circumstances, any unilateral reduction actions will further increase shipping costs and weaken the development momentum of China's shipping industry, while at the same time the authority of IMO's current work will also be diminished. 175 To date the EU has attributed its unilateral actions to the slow and unsatisfactory regulatory process of emissions reductions under the relevant international authorities. On 1 January 2012 the EU included the emissions from the international aviation industry into the EU ETS due to slow progress within the International Civil Aviation Organization (ICAO). In December 2012 the EU suspended this policy due to improved performance by ICAO, or perhaps because of strong opposition from many countries, including the US, Russia, China and India. In the same year, the EU published a consultation document asking for views on how best to reduce GHG emissions from ships so as to finally include GHG emissions from international shipping in an EU ETS. 176 Once shipping GHG emissions are included in the EU ETS, the co-existence of two regulatory mechanisms, namely the EU ETS and potential IMO MBMs, will make implementation and compliance by developing States shipping industries doubly difficult.
In summary, as far as the proposed MBMs are concerned, the shipping industry in China takes the view that they are premature at this stage, and if they are to be adopted, they should be decided by the UNFCCC rather than the IMO. To secure benefits to China's shipping industry, the CBDR principle should be incorporated into any MBMs that are adopted. To date China's shipping industry has not expressed any preference among the current MBM proposals. The global shipping industry has expressed similar attitudes to China's shipping industry in that these measures are not mature at this stage, whereas some national shipping industries in UNFCCC Annex I States support the MBMs and have expressed their preference among current MBM options.
Conclusion
Given the tight schedule for limiting global warming to 2 o Celsius in tackling climate change, the reduction of GHG emissions from international shipping as an important contribution to achieving that target has drawn mounting attention from the international community. From an international law perspective, the IMO Convention and the LOSC provide the IMO with general competence to regulate GHG emissions from international shipping, while the Kyoto Protocol provides the IMO with a specific mandate to regulate this matter. These competences make it possible for the IMO to apply both the CBDR and NMFT principles in addressing GHG emissions from international shipping.
The newly adopted energy-efficiency measures by the IMO represent a significant advance in reducing shipping GHG emissions from technical and operational perspectives.
Although the CBDR principle has not been fully reflected in these measures, a certain flexibility has been provided to encourage their implementation by the shipping industry.
China's shipping industry has adopted a positive attitude in initially complying with these measures, although it asserts that there will be significant challenges in future implementation.
To date seven types of MBM proposals have been discussed within the IMO in order to achieve more GHG emissions reductions from international shipping as a supplement to the energy-efficiency measures already in place. Consistent with the views of some global shipping associations, China's shipping industry claims that MBMs are premature at this stage. Furthermore, China's shipping industry asserts that the CBDR principle should be incorporated if MBMs are to be adopted.
